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(54) INFORMATION PROCESSOR, PRINTER CONTROL METHOD AND STORAGE 
MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a time difference 
between the state change of a printer and state 
information of the printer, which is displayed in the 
information processor of a host computer by controlling a 
time interval for transmitting the request command of 
status data to the printer in accordance with the 
recognized status of the printer. 
SOLUTION: The printer 2 receives the command for 
requesting the transmission of a printer state from the 
host computer 1 and transmits printer state data (status) 
to the host computer 1 in accordance with the received 
command. The data input/output controller 10 of the host 
computer 1 transmits a status information acquirement 
command to the printer 2 and receives status information 

for showing the operation state and the error state of the printer 2, which are transferred from 
the printer 2. CPU 6 of the host computer 1 controls the time interval for issuing the status 
information acquirement command to the printer 2 in accordance with the state of the printer 
from status information. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The information processor characterized by having a recognition means to recognize 
the status of said printer based on the status data which are the information processor which 
controls a printer through a bidirectional interface, and were acquired from said printer, and the 
control means which controls the time interval which transmits the demand command of said 
status data to said printer according to the status of said printer recognized with said recognition 
means. 

[Claim 2] It is the information processor according to claim l characterized by said control 
means shortening said transmitting time interval when said status data show under printer 
actuation. 

[Claim 3] It is the information processor according to claim l characterized by said control 
means lengthening said transmitting time interval when said status data show under printer 
standby. 

[Claim 4] It is the information processor according to claim l characterized by said control 
means shortening said transmitting time interval when said status data show a printer error. 
[Claim 5] It is the information processor according to claim l characterized by said control 
means shortening said transmitting time interval most when said status data show under a printer 
error and printer actuation. 

[Claim 6] It is the information processor according to claim l characterized by said control 
means lengthening said transmitting time interval most when said status data show under printer 
normal and printer standby. 

[Claim 7] Said information processor is an information processor according to claim l 
characterized by having a receiving means for receiving said status data from said printer. 
[Claim 8] Said information processor is an information processor according to claim l 
characterized by having a transmitting means for transmitting the demand command of said 
"statusjdata to said printer. 

[Claim 9] Said information processor is an information processor according to claim l 
characterized by being a host computer. 

[Claim 10] The printer control approach characterized by to have the recognition process which 
recognizes the status of said printer based on the status data which are the printer control 
approach in the information processor which controls a printer through a bidirectional interface, 
and acquired from said printer, and the control process which control the time interval which 
transmits the demand command of said status data to said printer according to the status of said 
printer recognized at said recognition process. 
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[Claim 1 1] It is the printer control approach according to claim 10 characterized by said control 
process shortening said transmitting time interval when said status data show under printer 
actuation. 

[Claim 12] It is the printer control approach according to claim 10 characterized by said control 
process lengthening said transmitting time interval when said status data show under printer 
standby. 

[Claim 13] It is the printer control approach according to claim 10 characterized by said control 
process shortening said transmitting time interval when said status data show a printer error. 
[Claim 14] It is the printer control approach according to claim 10 characterized by said control 
- process shortening said transmitting time interval most when said status data show under a 

printer_error_and_printer_actuation. 

[Claim 15] It is the printer control approach according to claim 10 characterized by said control 
process lengthening said transmitting time interval most when said status data show under printer 
normal and printer standby. 

[Claim 16] Said information processor is the printer control approach according to claim 10 
characterized by receiving said status data from said printer with a receiving means. 
[Claim 17] Said information processor is the printer control approach according to claim 10 
characterized by transmitting the demand command of said status data to said printer with a 
transmitting means. 

[Claim 18] Said information processor is the printer control approach according to claim 10 
characterized by being a host computer. 

[Claim 19] The storage characterized by to memorize the control module of the control process 
which controls the time interval which transmits the demand command of said status data to said 
printer according to the status of said printer which has recognized by the recognition module 
and said recognition module of the recognition process which recognizes the status of said 
printer based on the status data which are the storage which memorized the control program used 
with the information processor which controls a printer through a bidirectional interface, and 
acquired from said printer. 

[Claim 20] It is the storage according to claim 19 characterized by said control module 
shortening said transmitting time interval when said status data show under printer actuation. 
[Claim 21] It is the storage according to claim 19 characterized by said control module 
lengthening said transmitting time interval when said status data show under printer standby. 
[Claim 22] It is the storage according to claim 1 9 characterized by said control module 
shortening said transmitting time interval when said status data show a printer error. 
[Claim 23] It is the storage according to claim 19 characterized by said control module 
shortening said transmitting time interval most when said status data show under a printer error 
and printer actuation. 

[Claim 24] It is the storage according to claim 19 characterized by said control module 
lengthening said transmitting time interval most when said status data show under printer normal 
and printer standby. 

[Claim 25] Said information processor is a storage according to claim 19 characterized by 
receiving said status data from said printer with a receiving means. 
[Claim 26] Said information processor is a storage according to claim 19 characterized by 
transmitting the demand command of said status data to said printer with a transmitting means. 
[Claim 27] Said information processor is a storage according to claim 19 characterized by being 
a host computer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the storage which memorized the control 
program used with the information processor which controls a printer through a bidirectional 
interface, the printer control approach, and the information processor concerned. 
[0002] 

"[Description of the Prior Art] In case image data is printed using the printer connected to the 
former, for example, a host computer, a host computer displays the received information on the 
display of a host computer etc. while receiving error information, such as a situation of a printer 
of operation, and print sheet plugging or an ink toner piece, etc. from a printer. This notifies a 
user of the condition of a printer. 

[0003] Moreover, when the printer omits printing actuation, a host computer displays the 
received information on the display of a host computer etc. while receiving information, such as 
a situation of the online/off-line of a printer, and a closing motion situation of covering of a 
printer, from a printer. 

[0004] As mentioned above, in order to acquire the status information of a printer, a host 
computer changes the status information which transmits the command it is directed that 
transmits status information to a printer to a printer, and is transmitted from the printer which 
received the command into the form of an alphabetic character, a graphic form, etc. which can be 
displayed, and shows it on the display of a host computer etc. In this case, directions of the status 
information transmission to a printer are usually performed for every fixed time interval set up 
beforehand from a host computer. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in 
information processors, such as the conventional host computer mentioned above, namely, a 
printer — printing — a host computer also in the situation that it is working and the condition of 
the printer concerned changes for a short time, in order not to require the status information of a 
printer for every fixed time interval set up beforehand When the time interval set up beforehand 
was too long as compared with spacing of the change of state of a printer, the problem that time 
difference occurred was between the situations of the printer displayed on the display of the 
actual situation of a printer, and a host computer etc. 

[0006] Moreover, even when the time interval as which a host computer requires status 
information from a printer is set up short beforehand that the time difference mentioned above 
should be avoided, the printer omits printing actuation and there are comparatively few changes 
of state of a printer, a host computer must process the status information of a printer with a short 
time interval. For this reason, the host computer and the printer had the problem that 
effectiveness was bad. 

[0007] While this invention is made in view of the point mentioned above and being able to 
recognize the status information of a printer A suitable time interval to transmit the command 
which requires status information to a printer can be chosen from two or more time intervals 
beforehand set up according to the status information of a printer. Furthermore, while time 
difference with the status information of the printer displayed with the change of state and host 
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computer of a printer is mitigable It aims at offering the storage which memorized the control 
program for performing the information processor and the printer control approach aggravation 
of the performance of a host computer and a printer is avoidable, and the actuation concerned. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the information 
processor of the invention in this application is an information processor which controls a printer 
through a bidirectional interface, and has a recognition means recognize the status of said printer 
based on the status data acquired from said printer, and the control means which controls the 
time interval which transmits the demand command of said status data to said printer according 

_to-the-Status.o£said-printe^ 

|JDlO.Q9]Jn.Qrjd.er.t0. attain. the above-mentioned purpose, the printer control approach of the 

invention in this application is the printer control approach in the information processor which 
controls a printer through a bidirectional interface, and has the recognition process which 
recognizes the status of said printer based on the status data acquired from said printer, and the 
control process which control the time interval which transmits the demand command of said 
status data to said printer according to the status of said printer recognized at said recognition 
process. 

[0010] In order to attain the above-mentioned purpose, the storage of the invention in this 
application It is the storage which memorized the control program used with the information 
processor which controls a printer through a bidirectional interface. The recognition module of 
the recognition process which recognizes the status of said printer based on the status data 
acquired from said printer, According to the status of said printer recognized by said recognition 
module, the control module of the control process which controls the time interval which 
transmits the demand command of said status data to said printer is memorized. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the 1st of this invention and 
the gestalt of the 2nd operation are explained with reference to a drawing. 
[0012] (1) Explain gestalt point ** of the 1st operation, and the structure of a system concerning 
the gestalt of the 1 st operation based on drawing 1 . The profile configuration of this system is 
carried out from the host computer 1 and the printer 2. Said host computer 1 consists of a body 3 
of a host computer, a keyboard 4, and CRTS, and the body 3 of a host computer is further 
equipped with CPU6, RAM7, a hard disk 8, the hard disk (HDD) controller 9, the data 
input/output controller 10, ROM1 1, the keyboard controller 12, and CRT controller 13. 
Moreover, said printer 2 is equipped with the data input/output controller 14, CPU15, a program 
ROM 16 and a frame memory 17, the work-piece memory 18, and the printer engine 19 as 
shown in drawing 8 . 

[0013] Drawing 8 is the external view showing the configuration of printer engine 19, for 

^.example, shows the case of an ink jet printer engine. .. 

[0014} In drawing 

which is interlocked with the forward inverse rotation of a drive motor 5013, and is rotated 
through the driving force transfer gears 501 1 and 5009 has a pin (not shown), and both- way 
migration is carried out in an arrow head a and the direction of b through a guide rail 5003. The 
ink jet cartridge IJC equipped with the ink tank IT and the ink jet head IJH is carried in this 
carriage HC. 5002 is a paper bail plate and presses paper to a platen 5000 covering the carriage 
migration direction. 

[0015] 5007 and 5008 are photo couplers, check existence [ in this region of the lever 5006 of 
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carriage ], and function as a home-position detection means for performing a hand-of-cut switch 
of a drive motor 5013 etc. The member which directs the cap member 5022 to which 5016 caps 
the whole surface of a recording head, and 5015 are suction means to attract the inside of this 
cap, and perform suction recovery of a recording head through the opening 5023 in a cap. 5017 
is a cleaning blade and becomes movable by the member 5019 at a cross direction. 5018 is a 
body support plate and supports the above-mentioned cleaning blade 5017 and a member 5019. 
It is a lever for starting suction of suction recovery, and it moves with migration of the cam 5020 
which engages with carriage, and, as for 5012, migration control of the driving force from a 
drive motor 501 3 is carried out with a means of communication with a well-known clutch switch 

-etc 

[-ft0.L6]JVhenxarriage^comes_to_a homerposition-side-field,-it_isxonstituted.so that a request can 

be processed according to an operation of a leading screw 5005 in those correspondence 
locations, but these capping, cleaning, and suction recovery should just be constituted so that 
request actuation may be performed to well-known timing. 

[0017] If the configuration of each part shown in drawing 1 is explained in full detail, the host 
computer 1 formed as an information processor in a system It is based on the operating system in 
a hard disk 8. With an application program etc. The function which outputs image data for the 
data with which the generated alphabetic character / graphic form / image are intermingled to a 
printer 2 through the printer control program in a hard disk 8 (printer driver), It has the function 
which displays the status information of a printer 2 on CRT5 through CRT controller 13 through 
a printer status-display program (status monitor) based on the operating system in a hard disk 8 
(OS). 

[0018] In addition, there is a printer driver for sending a Page Description Language to the 
printer driver and printer 2 for sending an image data to a printer 2 among the printer drivers. 
[0019] The keyboard 3 is equipped with various keys and is for inputting data. CRT5 displays 
various information as shown in drawing 9 or drawing 1 0 . In addition, a display means may not 
be limited to CRT, for example, other display means, such as liquid crystal, are sufficient as it. 
CPU6 controls the body 3 of a host computer based on various programs. RAM7 is write-in 
read-out memory at any time, and all the programs that operate in the host computer 1 interior 
are loaded, or it is used as work-piece memory working [ a program ]. The data which need a 
hard disk 8 in case the various programs other than various programs, such as an application 
program, a printer control program (printer driver), and a printer status-display program (status 
monitor), operate are stored. The hard disk controller 9 performs read-out / write-in processing of 
data or a program stored in the hard disk 8. 

[0020] The data input/output controller 10 A bidirectional data communication interface By (for 
example, the BAISENTORO interface of IEEE 1284 specification) connecting with the printer 2, 
and performing transmission and reception of the command and data which are later mentioned 

between printers 2 The command for printer control and data which were generated with the 

~above-mentront^^ 2~side76r data, such as the 

status conversely sent from the printer 2 side, are received, and it holds temporarily to a non- 
illustrated internal memory. ROM1 1 is a read-only memory and consists of fonts ROM which 
store the font data used in case various programs are performed on a host computer 1 or various 
information is displayed on [ other than the data ROM which store the program ROM which 
stores the program for various basic actuation of controlling various controllers, and data ] 
CRT5. The keyboard controller 12 controls the key input from the keyboard 4 connected to the 
host computer 1 . CRT controller 13 controls the display to CRT5 for a display. 
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[0021] A printer 2 transmits printer condition data (status) to a host computer 1 according to the 
received command while receiving the command which records the image data which received 
on a record form, and requires transmission of a printer condition from a host computer 1 while 
receiving the image data transmitted from the host computer 1 . The data input/output controller 
14 receives the image data transmitted from the host computer 1 to the printer 2, or transmits the 
status from a printer 2 side to a host computer 1. CPU 15 controls the body of a printer. The 
program for a program ROM 16 to perform a series of printer actuation on which the image data 
which received from the host computer 1 is made to record with printer engine 19 is stored. 
[0022] In addition, when printer language like a Page Description Language is received from a 
host computer 1 , the emulation program which analyzes the printer language concerned and 
generates an image data is also stored. 

[0023] A frame memory 17 is the memory holding the image data which received or it was 
generated by the emulation program within a program ROM 16. The work-piece memory 18 is 
memory used in various processings of image recording including generation processing of an 
image data. The image which printer engine 19 records in a color the image data held to the 
frame memory 17 on a record form, and can be recorded with the printer engine 19 concerned is 
a binary record pattern. 

[0024] furthermore, when the printer 2 which has the above-mentioned configuration is 
supporting status information acquisition commands, such as operating state of the printer 2 
concerned, and an error situation, and the command concerned is received While judging the any 
the error has generated whether it is under delivery whether the operating state of a printer 2 is 
printing, and they are not, either, when the error has occurred, the error code beforehand set up 
corresponding to the error concerned is transmitted. The data format of the error code transmitted 
at the time of error generating serves as printer status information as shown in drawing 4 . 
[0025] With the gestalt of the 1st operation, the data input/output controller 10 of a host 
computer 1 While constituting a command transmitting means to transmit a status information 
acquisition command to a printer 2 A status information receiving means to receive the status 
information showing operating state, an error situation, etc. of the printer 2 transmitted from the 
printer 2 is constituted. CPU6 of a host computer 1 The control means which controls the time 
interval which publishes a status information acquisition command to a printer 2 according to the 
condition of a printer 2 consists of said status information. 

[0026] Next, actuation of the printer status-display program (status monitor) shown in the flow 
chart of drawing 2 is explained. 

[0027] First, CPU6 determines the initial value of the time interval to which a host computer 1 
transmits a status information acquisition command to a printer 2 as 1 .0 seconds, and stores the 
initial value concerned in the status acquisition spacing record section prepared in RAM7 of a 
host computer 1 (step SI 01). Next, CPU6 sets up a status display field on CRT5 of a host 
computer 1 (step SI 02). As shown in drawing 9 or drawing 10 , the situation of operation and 
error situation of a printer 2 are displayed on the status display field concerned using a character 
string or a bitmapped image. 

[0028] Next, CPU6 judges whether the user is demanding termination of a printer status-display 
program (step SI 03), and when it is judged that termination of a program is demanded, it ends a 
program. On the other hand, when it is judged that termination of a program is not demanded It 
judges whether the time amount (for example, 1 second) stored in the status acquisition spacing 
record section in RAM7 after CPU6 transmits a status acquisition command to a printer 2 last 
time passed (step SI 04). When it is judged that it passed, status display processing is performed 
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(step SI 05), and processing not more than step SI 03 is repeated. On the other hand, after 
transmitting a status acquisition command to a printer 2 last time, when it is judged that the time 
amount (2 seconds) stored in the status acquisition spacing record section in RAM7 has not 
passed, processing not more than step SI 03 is repeated. 

[0029] In addition, a non-illustrated timer is started with initiation of the printer status-display 
program concerned. And when the status acquisition command is not transmitted last time, it 
judges whether the above-mentioned time amount (1 second) has passed since program initiation 
at step SI 04. 

[0030] As mentioned above, it repeats and performs between step SI 03 and step SI 05 until 
CPU6 in the information processor concerning the gestalt of this operation has a program 

termination demand of a user , after endin g processin g of ste p SI 01 and ste p SI 03. 

[0031] Next, actuation of the status display processing shown as step SI 05 is explained to above- 
mentioned drawing 2 based on the flow chart of drawing 3 . 

[0032] First, CPU6 of a host computer 1 transmits the status information acquisition command 
. which a printer 2 supports to a printer 2 so that it may investigate the operating state and error 
situation of a printer 2 (step S201). Next, CPU6 of a host computer 1 receives and reads the 
status information transmitted from the printer 2 (step S202). As shown in drawing 4 , the 
information on the operating state and error situation of a printer 2 is included in the status 
information concerned, and this value is used henceforth. 

[0033] in addition - the field of the operating state of drawing 4 - under feeding - under (LD) 
and printing - under (PR) and delivery - (EJ) - waiting - the error code which 2 bytes of 
character string showing four kinds of operating state of (NO) is stored, and is expressed with 4 
bytes of printer 2 proper showing the category of error generated by the printer 2 to the field of 
an error situation - or 4 bytes of code showing the error having not occurred is stored. For 
example, in jam generating of 1000, 1300 is stored when you have no form. 
[0034] If CPU6 of a host computer 1 receives status data at the above-mentioned step S202 and 
stores them in the work -piece memory of RAM7, it will judge whether the status data received 
from the printer 2 at the above-mentioned step S202 are changing from the status data in which 
the condition of the printer 2 currently displayed on CRT5 of the current host computer 1 is 
shown (step S203). The judgment concerned is performed in order not to process modification of 
future status displays etc., when there is no change in the status. When it is judged that it is the 
same as the status data in which the condition of the printer 2 which the status data received from 
the printer 2 show on CRT5 of the present host computer 1 is shown, status display processing is 
interrupted and it shifts to step SI 03 of above-mentioned drawing 1 . 
[0035] In addition, it judges whether the status data in which the condition of the printer 2 
currently displayed on CRT5 is shown are stored in the work-piece memory of RAM7, compared 
this status data with the received status data at step S203, and changed. 

["0036 1 the case where the status data in which the contentsjwhiph show the host computer 1 to 

the-status-data-and-GRT5 of-the received printer -2- are shown judge that it differs - a printer 2 - 

printing - the contents of the operating-state field of the status data received from the printer 2 
judge whether a printer 2 means operating in either feeding / printing / delivery in order whether 
it is working or waiting (step S204). 

[0037] When the contents of the operating state field express either of the (EJ(s)) during (PR) 
and delivery during (LD) and printing during feeding, the contents of the status acquisition 
spacing record section in RAM7 of a host computer 1 are changed into the value (for example, 
0.5 seconds) of the set point 1 of the status acquisition spacing data shown in drawing 5 (step 
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S205), and it shifts to step S207. on the other hand, the contents of the operating state field are 
waiting - when (NO) is expressed, the contents of the status acquisition spacing record section 
in RAM7 of a host computer 1 are changed into the value (for example, 2.0 seconds) of the set 
point 2 of the status acquisition spacing data shown in drawing 5 (step S206), and it shifts to step 
S207. 

[0038] In addition, the field shown in drawing 5 is beforehand stored in the work-piece memory 
of RAM7. 

[0039] Here, the value of the set point 1 of drawing 5 is set up smaller than the value of the set 
point 2, and when a printer 2 is working and the status of a printer 2 changes frequently, 
_ac.cording_to it, a_host_computer_ Lacquires the status infor mation of a printe r 2 with a_short time 
interval. Moreover , a printer 2 is waiting, and when the case where change of the status is more 
nearly working is not frequent, it controls not to spoil the performance of a host computer 1 and 
a printer 2 by lengthening the time interval to which a host computer 1 acquires status 
information from a printer 2. 

[0040] After processing of the above-mentioned step S205 or step S206 is completed, a host 
computer 1 displays the contents received from the printer 2 at the above-mentioned step S202 
on CRT5 (step S207). Then, it returns to step SI 03 of above-mentioned drawing 1 . For example, 
if the status which received is printing, the contents shown in drawing 9 will be expressed to 
CRTS as step S207. Moreover, if the status which received is waiting, the contents shown in 
drawing 10 will be expressed to CRT5 as step S207. 

[0041] As mentioned above, according to the gestalt of the 1st operation, transmit a status 
information acquisition command to the printer 2 by which the host computer 1 was connected to 
the host computer 1 concerned, and status information is received from a printer 2. When 
displaying the contents on CRTS as the operating state and error situation of a printer 2 The time 
interval at the time of a host computer 1 repeating a series of actuation of transmitting a status . 
information acquisition command to a printer 2. and receiving the response (polling interval) It is 
based on whether actuation called feeding, printing, and delivery is performed or to be waiting 
by the printer 2. If the printer 2 is waiting, in order to set it as the short time interval set up 
beforehand if the printer 2 is working, and to set it as the long time interval set up beforehand, 
When a printer 2 is working and the status changes frequently It becomes possible to update a 
status display with a short time interval according to it, and a printer 2 is waiting. When there is 
comparatively little change of the status It becomes possible to control to become possible to 
make small the frequency which updates a status display, consequently not to spoil the 
performance of a host computer 1 and a printer 2. 

[0042] (2) With the gestalt of implementation of the gestalt above 1 st of the 2nd operation, a host 
computer 1 transmits a status information acquisition command to a printer 2. Although the 
printer 2 is performing feeding, printing, and control changed on the basis of whether actuation 
called delivery in the time interval which re pe ats a ser ies of actuation of receiving Jhe status 
—information which is the response-of the-printer^-to-this-from*a-printer^4s-performed^Fhe 
gestalt of operation of **** 2 in addition, when an error occurs by the printer 2 A host computer 
1 transmits a status information acquisition command to a printer 2, and the time interval which 
repeats a series of actuation of receiving the status information which is the response is set up 
shorter than the case where the error has not occurred. A user enables it to cope with the error of 
a printer 2 promptly by updating the status display on CRTS with a short time interval. 
[0043] The system configuration concerning the gestalt of the 2nd operation is the same as the 
system configuration concerning the gestalt of implementation of the above 1st, and the point in 
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which the gestalt of the 2nd operation carries out difference to the gestalt of implementation of 
the above 1 st is a point performed as the flow chart of drawing 6 shows the status display 
processing shown in the flow chart of above-mentioned drawing 2 as step SI 05. 
[0044] In drawing 6 , CPU6 of a host computer 1 transmits the status information acquisition 
command which a printer 2 supports to a printer 2 so that it may investigate the operating state 
and error situation of a printer 2 (step S301). Next, CPU6 of a host computer 1 receives and 
reads the status information transmitted from the printer 2 (step S302). As shown in above- 
mentioned drawing 4 , the information on the operating state and error situation of a printer 2 is 
included in the status information concerned, and this value is used henceforth. 
-[0045]~It-judges-whether-CRU6-of-a hostxomputer -Lisxhanging jrom_the-Stage~data. in which the 

conditionxfa_printer_2_that_the_status_datajwhich_are_RAM7 5 and which were received from the 

printer 2 at the above-mentioned step S3 02 when work-piece memory storing was carried out 
show status data on CRTS of the current host computer 1 at the above-mentioned step S302 is 
shown (step S303). The judgment concerned is performed in order not to process modification of 
future status displays etc., when there is no change in the status. 

[0046] In addition, it judges whether the status data in which the condition of the printer 2 
currently displayed on CRT5 is shown are stored in the work-piece memory of RAM7, compared 
this status data with the received status data at step S303, and changed. 
[0047] The contents of the error situation field of the status data received from the printer 2 so 
that CPU6 of a host computer 1 may get to know whether a printer 2 is an error situation judge 
the numeric value showing the error having occurred, or the numeric value showing the error 
having not occurred (step S304). When it is judged that the contents of the error situation field of 
status data express the error of a printer 2 First, the current time of a non-illustrated timer is set 
as the error generating time-of-day storage region established in RAM7 of a host computer 1 
(step S305). For example, while setting to the field of the set point 1 of the status acquisition 
spacing data which chose the first train of a status acquisition spacing table as shown in drawing 
7 , and showed the contents of the first line to above-mentioned drawing 5 The contents of the 
second line are set to the field of the set point 2 of status acquisition spacing data (step S306), 
and it shifts to step S309. 

[0048] On the other hand, when it is judged that the contents of the error situation field of status 
data do not express the error of a printer 2, CPU6 of a host computer 1 First, the storage value 
and current time of the error generating time-of-day storage region prepared at step S3 05 are 
compared. It judges whether the convention time amount (for example, 10 seconds) memorized 
in the convention time amount storage region established in RAM7 of a host computer 1 from 
the time of day set as the error generating time-of-day storage region has passed (step S3 07). 
When it is judged that convention time amount has already passed, the second train of the status 
acquisition spacing table shown in above-mentioned drawing 7 is chosen, and while setting to 

the-fieldx)f-the set-point 1 of the status acquisition spacing data which showed the contents of the 

first~line~t^b~^ to the field of the 

set point 2 of status acquisition spacing data (step S306), and it shifts to step S309. When it is 
judged that convention time amount has not passed yet, it shifts to the direct step S309. 
[0049] In addition, when the error has not occurred once, CPU6 judges whether convention time 
amount has passed since the start time of a printer status-display program at step S307. 
[0050] Here, the status acquisition spacing table of above-mentioned drawing 7 is a field which 
remembers status acquisition spacing in each case of being waiting that a printer 2 is working 
about each when the case where are in the status acquisition spacing table storage region 
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established in RAM7 of a host computer 1, and the error has occurred by the printer 2, and the 
error have not occurred. As status acquisition spacing memorized by the status acquisition 
spacing table was shown in drawing 7 , if Tl (for example, 0.5 seconds), T2 (for example, 1 .0 
seconds), T3 (for example, 1.0 seconds), and T four (for example, 2.0 seconds), Tl shall be 
smaller than T2, T3 shall be smaller than T four, Tl shall be smaller than T3, and T2 shall be 
beforehand set up so that it may become small rather than T four. 

[0051] After processing of the above-mentioned step S306, step S308, or step S307 is completed, 
a host computer 1 judges whether with reference to the operating state field of the status data of 
the printer 2 concerned received from the printer 2, the printer 2 is operating in feeding, printing, 
or_deliy-ery_aUhe-abov-e-menti^ 

[0052] When it is judged that a printer 2 is working, the contents of the status acquisition spacing 

record section in RAM7 of a host computer 1 are changed into the value of the set point 1 of 
status acquisition spacing data (step S3 10), and it shifts to step S3 12. On the other hand, when it 
is judged that a printer 2 is waiting, the contents of the status acquisition spacing record section 
in RAM7 of a host computer 1 are changed into the value of the set point 2 of status acquisition 
spacing data (step S31 1), and it shifts to step S3 12. 

[0053] That is, when the time interval which performs processing for updating a status display 
rather than the case where the error has not occurred when the error has occurred by the printer 2 
becomes short and the printer 2 is performing feeding, printing, and actuation of delivery, the 
time interval which performs processing for updating a status display rather than the case where 
it is not operating will become short. 

[0054] After processing of the above-mentioned step S3 10 or step S3 1 1 is completed, a host 
computer 1 displays the contents received from the printer 2 at the above-mentioned step S302 
on CRT5 of a host computer 1 (step S3 12), and returns to step SI 03 of above-mentioned drawing 
I after that. For example, if the status which received is jam occurring, the contents shown in 
drawing 1 1 will be displayed on CRT5 by S3 12. 

[0055] As mentioned above, when it is judged according to the gestalt of the 2nd operation that 
the error has generated a host computer 1 to the printer 2 while it judges whether the error has 
occurred to the printer 2 In order to set up shorter than the case where the error has not occurred 
the time interval at the time of repeating a series of actuation of transmitting a status information 
acquisition command to a printer 2, and receiving the response (polling interval), At the time of 
error generating of a printer 2, time amount which updates a status display can be shortened and 
a user can cope with the error of a printer 2 now promptly. For example, in jam generating, 
according to the contents of a display of drawing 1 1 , a user can cope with it promptly at an 
error. Moreover, also when an error recurs immediately after an error situation is canceled 
temporarily, without a user performing right management to an error, in order to continue 
shortening the time interval which acquires status information until fixed time amount passes 

since the time of error generating even when the error of a printer 2 is canceled, it can urge 

™ performing a'status-display-promptly-and'coping with a user atanerror. 

[0056] In addition, even if it applies this invention to the system which consists of two or more 
devices, it may be applied to the equipment which consists of one device. Moreover, it cannot be 
overemphasized that this invention can be applied also when attained by supplying a program to 
a system or equipment. In this case, that system or equipment becomes possible [ enjoying the 
effectiveness of this invention ] by reading the storage which stored the program expressed by 
the software for attaining this invention to this system or equipment. 

[0057] Next, a storage like a hard disk 8 used with the information processor of this operation 
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gestalt is explained using drawing 12 , for example. 

[0058] Drawing 12 is the memory map of the storage which memorized the printer status-display 
program (status monitor) in each operation gestalt of this invention. 

[0059] What is necessary is to be used with the information processor which controls a printer 
through a bidirectional interface, and just to store the program code of a "recognition module" 
and a "control module" in a storage at least, as shown in the storage which stores the control 
program which controls the time interval which transmits the demand command of status data to 
a printer at drawing 1 2 according to the status of said printer. 

[0060] Here, a "recognition module" is a program module for recognizing the status of a printer 

-based on-the-status-data-acquired-from Jhe_printer 

_[.0ML]-MQre.oyer,.aJlcmtrQl mod ule" is a pro g ram m odul e for contr olling the time interval 

which transmits the demand command of status data to a printer according to the status of the 

printer recognized by the recognition module. 

[0062] In addition, as a storage, a removable floppy disk, an optical disk, a magneto-optic disk, 
CD-ROM, a non-volatile memory card, etc. can be used for the information processor of body of 
host computer 3 grade other than the hard disk 8 of this operation gestalt. 
[0063] 

[Effect of the Invention] As explained above, the status of a printer is recognized based on the 
status data which were acquired from the printer according to this invention, and while being 
able to ** time difference with the status information of the printer displayed with information 
processors, such as a change of state of a printer, and a host computer, by controlling the time 
interval which transmits the demand command of status data to a printer according to the status 
of the recognized printer concerned, aggravation of the performance of a printer and an 
information processor is avoidable. 

[0064] For example, when status data show under printer actuation, according to the status which 
changes frequently by shortening the transmitting time interval concerned, a status display can be 
updated with a short time interval. 

[0065] Moreover, when status data show under printer standby, according to the status with 
comparatively little change, the updating frequency of a status display can be made small by 
lengthening the transmitting time interval concerned. 

[0066] Moreover, when status data show a printer error, according to the status which changes 
frequently, with a short time interval, a status display can be updated and a user can cope with 
the error of a printer promptly by shortening the transmitting time interval concerned. 
[0067] Moreover, when status data show under a printer error and printer actuation, according to 
the status which changes frequently, with the shortest time interval, a status display can be 
updated and a user can cope with the error of a printer promptly by shortening the transmitting 
time interval concerned most. 

[J1068]_Mor.e^ standby, according to 

the~status"with"comparatively~little change; theupdatingfrequencyof a status display can be 
made the smallest by lengthening the transmitting time interval concerned most. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the storage which memorized the control 
program used with the information processor which controls a printer through a bidirectional 
interface, the printer control approach, and the information processor concerned. 



-PRIOR-ART- 



[Description of the Prior Art] In case image data is printed using the printer connected to the 
former, for example, a host computer, a host computer displays the received information on the 
display of a host computer etc. while receiving error information, such as a situation of a printer 
of operation, and print sheet plugging or an ink toner piece, etc. from a printer. This notifies a 
user of the condition of a printer. 

[0003] Moreover, when the printer omits printing actuation, a host computer displays the 
received information on the display of a host computer etc. while receiving information, such as 
a situation of the online/off-line of a printer, and a closing motion situation of covering of a 
printer, from a printer. 

[0004] As mentioned above, in order to acquire the status information of a printer, a host 
computer changes the status information which transmits the command it is directed that 
transmits status information to a printer to a printer, and is transmitted from the printer which 
received the command into the form of an alphabetic character, a graphic form, etc. which can be 
displayed, and shows it on the display of a host computer etc. In this case, directions of the status 
information transmission to a printer are usually performed for every fixed time interval set up 
beforehand from a host computer. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, the status of a printer is recognized based on the 
status data which were acquired from the printer according to this invention, and while being 
able to ** time difference with the status information of the printer displayed with information 
processors, such as a change of state of a printer, and a host computer, by controlling the time 
interval which transmits the demand command of status data to a printer according to the status 
of the recognized printer concerned, aggravation of the performance of a printer and an 
informatio n processori^avoidabler ; ~ ~ ~ 

[0064] For example, when status data show under printer actuation, according to the status which 
changes frequently by shortening the transmitting time interval concerned, a status display can be 
updated with a short time interval. 

[0065] Moreover, when status data show under printer standby, according to the status with 
comparatively little change, the updating frequency of a status display can be made small by 
lengthening the transmitting time interval concerned. 

[0066] Moreover, when status data show a printer error, according to the status which changes 
frequently, with a short time interval, a status display can be updated and a user can cope with 
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the error of a printer promptly by shortening the transmitting time interval concerned. 
[0067] Moreover, when status data show under a printer error and printer actuation, according to 
the status which changes frequently, with the shortest time interval, a status display can be 
updated and a user can cope with the error of a printer promptly by shortening the transmitting 
time interval concerned most. 

[0068] Moreover, when status data show under printer normal and printer standby, according to 
the status with comparatively little change, the updating frequency of a status display can be 
made the smallest by lengthening the transmitting time interval concerned most. 



-TECHNICArPROBtEM 



[Problem(s) to be Solved by the Invention] However, there were the following problems in 
information processors, such as the conventional host computer mentioned above, namely, a 
printer - printing — a host computer also in the situation that it is working and the condition of 
the printer concerned changes for a short time, in order not to require the status information of a 
printer for every fixed time interval set up beforehand When the time interval set up beforehand 
was too long as compared with spacing of the change of state of a printer, the problem that time 
difference occurred was between the situations of the printer displayed on the display of the 
actual situation of a printer, and a host computer etc. 

[0006] Moreover, even when the time interval as which a host computer requires status 
information from a printer is set up short beforehand that the time difference mentioned above 
should be avoided, the printer omits printing actuation and there are comparatively few changes 
of state of a printer, a host computer must process the status information of a printer with a short 
time interval. For this reason, the host computer and the printer had the problem that 
effectiveness was bad. 

[0007] This invention is made in view of the point mentioned above. The purpose can choose a 
suitable time interval to transmit the command which requires status information to a printer 
from two or more time intervals beforehand set up according to the status information of a 
printer while being able to recognize the status information of a printer. Furthermore, while time 
difference with the status information of the printer displayed with the change of state and host 
computer of a printer is mitigable It is offering the storage which memorized the control program 
for performing the information processor and the printer control approach aggravation of the 
performance of a host computer and a printer being avoidable, and the actuation concerned. 



MEANS. 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the information 
processor of the invention in this application is an information processor which controls a printer 
through a bidirectional interface, and has a recognition means recognize the status of said printer 
based on the status data acquired from said printer, and the control means which controls the 
time interval which transmits the demand command of said status data to said printer according 
to the status of said printer recognized with said recognition means. 
[0009] In order to attain the above-mentioned purpose, the printer control approach of the 
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invention in this application is the printer control approach in the information processor which 
controls a printer through a bidirectional interface, and has the recognition process which 
recognizes the status of said printer based on the status data acquired from said printer, and the 
control process which control the time interval which transmits the demand command of said 
status data to said printer according to the status of said printer recognized at said recognition 
process. 

[0010] In order to attain the above-mentioned purpose, the storage of the invention in this 
application It is the storage which memorized the control program used with the information 
processor which controls a printer through a bidirectional interface. The recognition module of 
the recognition process which recognizes the status of said printer based on the status data 
acquired from said printer, According to the status of said printer recognized by said recognition 
module, the control module of the control process which controls the time interval which 
transmits the demand command of said status data to said printer is memorized. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the 1st of this invention and 
the gestalt of the 2nd operation are explained with reference to a drawing. 
[0012] (1) Explain gestalt point ** of the 1st operation, and the structure of a system concerning 
the gestalt of the 1st operation based on drawing 1 . The profile configuration of this system is 
carried out from the host computer 1 and the printer 2. Said host computer 1 consists of a body 3 
of a host computer, a keyboard 4, and CRTS, and the body 3 of a host computer is further 
equipped with CPU6, RAM7, a hard disk 8, the hard disk (HDD) controller 9, the data 
input/output controller 10, ROM1 1, the keyboard controller 12, and CRT controller 13. 
Moreover, said printer 2 is equipped with the data input/output controller 14, CPU 15, a program 
ROM 16 and a frame memory 17, the work-piece memory 18, and the printer engine 19 as 
shown in drawing 8 . 

[001 3] Drawing 8 is the external view showing the configuration of printer engine 1 9, for 
example, shows the case of an ink jet printer engine. 

[0014] In drawing, the carriage HC engaged to the spiral slot 5004 of a leading screw 5005 
which is interlocked with the forward inverse rotation of a drive motor 5013, and is rotated 
through the driving force transfer gears 501 1 and 5009 has a pin (not shown), and both-way 
migration is carried out in an arrow head a and the direction of b through a guide rail 5003. The 
ink jet cartridge IJC equipped with the ink tank IT and the ink jet head IJH is carried in this 
carriage HC. 5002 is a paper bail plate and presses paper to a platen 5000 covering the carriage 
migration direction. 

[0015] 5007 and 5008 are photo couplers, check existence [ in this region of the lever 5006 of 
carriage ], and function as a home-position detection means for performing a hand-of-cut switch 
of a drive motor 5013 etc. The member which directs the cap member 5022 to which 5016 caps 
the whole surface of a recording head, and 5015 are suction means to attract the inside of this 
-cap, and perform suction recovery of a recording head through the opening 5023 in a cap. 5017 
is a cleaning blade and becomes movable by the member 5019 at a cross direction. 501 8 is a 
body support plate and supports the above-mentioned cleaning blade 5017 and a member 5019. 
It is a lever for starting suction of suction recovery, and it moves with migration of the cam 5020 
which engages with carriage, and, as for 5012, migration control of the driving force from a 
drive motor 5013 is carried out with a means of communication with a well-known clutch switch 
etc. 

[0016] When carriage comes to a home-position side field, it is constituted so that a request can 
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be processed according to an operation of a leading screw 5005 in those correspondence 
locations, but these capping, cleaning, and suction recovery should just be constituted so that 
request actuation may be performed to well-known timing. 

[0017] If the configuration of each part shown in drawing 1 is explained in full detail, the host 
computer 1 formed as an information processor in a system It is based on the operating system in 
a hard disk 8. With an application program etc. The function which outputs image data for the 
data with which the generated alphabetic character / graphic form / image are intermingled to a 
printer 2 through the printer control program in a hard disk 8 (printer driver), It has the function 
which displays the status information of a printer 2 on CRTS through CRT controller 13 through 
a printer status-display program (status monitor) based on the operating system in a hard disk 8 
-COS.) 

[001 8] In addition, there is a printer driver for sending a Page Description Language to the 
printer driver and printer 2 for sending an image data to a printer 2 among the printer drivers. 
[0019] The keyboard 3 is equipped with various keys and is for inputting data. CRT5 displays 
various information as shown in drawing 9 or drawing 10 . In addition, a display means may not 
be limited to CRT, for example, other display means, such as liquid crystal, are sufficient as it. 
CPU6 controls the body 3 of a host computer based on various programs. RAM7 is write-in 
read-out memory at any time, and all the programs that operate in the host computer 1 interior 
are loaded, or it is used as work-piece memory working [ a program ]. The data which need a 
hard disk 8 in case the various programs other than various programs, such as an application 
program, a printer control program (printer driver), and a printer status-display program (status 
monitor), operate are stored. The hard disk controller 9 performs read-out / write-in processing of 
data or a program stored in the hard disk 8. 

[0020] The data input/output controller 10 A bidirectional data communication interface By (for 
example, the BAISENTORO interface of IEEE 1284 specification) connecting with the printer 2, 
and performing transmission and reception of the command and data which are later mentioned 
between printers 2 The command for printer control and data which were generated with the 
above-mentioned printer control program are transmitted to a printer 2 side, or data, such as the 
status conversely sent from the printer 2 side, are received, and it holds temporarily to a non- 
illustrated internal memory. ROM1 1 is a read-only memory and consists of fonts ROM which 
store the font data used in case various programs are performed on a host computer 1 or various 
information is displayed on [ other than the data ROM which store the program ROM which 
stores the program for various basic actuation of controlling various controllers, and data ] 
CRTS. The keyboard controller 12 controls the key input from the keyboard 4 connected to the 
host computer 1. CRT controller 13 controls the display to CRT5 for a display. 
[0021] A printer 2 transmits printer condition data (status) to a host computer 1 according to the 
received command while receiving the command which records the image data which received 
.on a record form, and requires transmission of a printer condition from a host computer 1 while 
receiving the image data transmitted from the host computer 1 . The data input/output controller 
14 receives the image data transmitted from the host computer 1 to the printer 2, or transmits the 
status from a printer 2 side to a host computer 1 . CPU1 5 controls the body of a printer. The 
program for a program ROM 16 to perform a series of printer actuation on which the image data 
which received from the host computer 1 is made to record with printer engine 19 is stored. 
[0022] In addition, when printer language like a Page Description Language is received from a 
host computer 1, the emulation program which analyzes the printer language concerned and 
generates an image data is also stored. 
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[0023] A frame memory 1 7 is the memory holding the image data which received or it was 
generated by the emulation program within a program ROM 1 6. The work-piece memory 1 8 is 
memory used in various processings of image recording including generation processing of an 
image data. The image which printer engine 1 9 records in a color the image data held to the 
frame memory 1 7 on a record form, and can be recorded with the printer engine 1 9 concerned is 
a binary record pattern. 

[0024] furthermore, when the printer 2 which has the above-mentioned configuration is 
supporting status information acquisition commands, such as operating state of the printer 2 
concerned, and an error situation, and the command concerned is received While judging the any 
_the eixorjias.generated _whetherJ tis_under_delLvery_whetheiLthe-operating-state -of-aprinter 2 is 
printin g, and the y are not, either, when the error has occurred, the error code beforehand set up 
corresponding to the error concerned is transmitted. The data format of the error code transmitted 
at the time of error generating serves as printer status information as shown in drawing 4 . 
[0025] With the gestalt of the 1st operation, the data input/output controller 10 of a host 
computer 1 While constituting a command transmitting means to transmit a status information 
acquisition command to a printer 2 A status information receiving means to receive the status 
information showing operating state, an error situation, etc. of the printer 2 transmitted from the 
printer 2 is constituted. CPU6 of a host computer 1 The control means which controls the time 
interval which publishes a status information acquisition command to a printer 2 according to the 
condition of a printer 2 consists of said status information. 

[0026] Next, actuation of the printer status-display program (status monitor) shown in the flow 
chart of drawing 2 is explained. 

[0027] First, CPU6 determines the initial value of the time interval to which a host computer 1 
transmits a status information acquisition command to a printer 2 as 1.0 seconds, and stores the 
initial value concerned in the status acquisition spacing record section prepared in RAM7 of a 
host computer 1 (step SI 01). Next CPU6 sets up a status display field on CRTS of a host 
computer 1 (step SI 02). As shown in drawing 9 or drawing 10 , the situation of operation and 
error situation of a printer 2 are displayed on the status display field concerned using a character 
string or a bitmapped image. 

[0028] Next, CPU6 judges whether the user is demanding termination of a printer status-display 
program (step SI 03), and when it is judged that termination of a program is demanded, it ends a 
program. On the other hand, when it is judged that termination of a program is not demanded It 
judges whether the time amount (for example, 1 second) stored in the status acquisition spacing 
record section in RAM7 after CPU6 transmits a status acquisition command to a printer 2 last 
time passed (step SI 04). When it is judged that it passed, status display processing is performed 
(step SI 05), and processing not more than step SI 03 is repeated. On the other hand, after 
transmitting a status acquisition command to a printer 2 last time, when it is judged that the time 
amount (2 seconds ) stored in the sta tus acquisitij3n_spacjngj^ord section in RAM7 has not 

— passedrprocessing not more than step Si03~is-repeated: 

[0029] In addition, a non-illustrated timer is started with initiation of the printer status-display 
program concerned. And when the status acquisition command is not transmitted last time, it 
judges whether the above-mentioned time amount (1 second) has passed since program initiation 
at step SI 04. 

[0030] As mentioned above, it repeats and performs between step SI 03 and step SI 05 until 
CPU6 in the information processor concerning the gestalt of this operation has a program 
termination demand of a user, after ending processing of step SI 01 and step SI 03. 
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[0031] Next, actuation of the status display processing shown as step SI 05 is explained to above- 
mentioned drawing 2 based on the flow chart of drawing 3 . 

[0032] First, CPU6 of a host computer 1 transmits the status information acquisition command 
which a printer 2 supports to a printer 2 so that it may investigate the operating state and error 
situation of a printer 2 (step S201). Next, CPU6 of a host computer 1 receives and reads the 
status information transmitted from the printer 2 (step S202). As shown in drawing 4 , the 
information on the operating state and error situation of a printer 2 is included in the status 
information concerned, and this value is used henceforth. 

[0033] in addition - the field of the operating state of drawing 4 — under feeding - under (LD) 
-^nd-printing^under-(PR)^nd-deH of 
character string showing four kinds of operating state of (NO) is stored, and is expressed with 4 
bytes of printer 2 proper showing the category of error generated by the printer 2 to the field of 
an error situation - or 4 bytes of code showing the error having not occurred is stored. For 
example, in jam generating of 1000, 1300 is stored when you have no form. 
[0034] If CPU6 of a host computer 1 receives status data at the above-mentioned step S202 and 
stores them in the work-piece memory of RAM7, it will judge whether the status data received 
from the printer 2 at the above-mentioned step S202 are changing from the status data in which 
the condition of the printer 2 currently displayed on CRT5 of the current host computer 1 is 
shown (step S203). The judgment concerned is performed in order not to process modification of 
future status displays etc., when there is no change in the status. When it is judged that it is the 
same as the status data in which the condition of the printer 2 which the status data received from 
the printer 2 show on CRTS of the present host computer 1 is shown, status display processing is 
interrupted and it shifts to step SI 03 of above-mentioned drawing 1 . 
[0035] In addition, it judges whether the status data in which the condition of the printer 2 
currently displayed on CRTS is shown are stored in the work-piece memory of RAM7, compared 
this status data with the received status data at step S203, and changed. 

[0036] the case where the status data in which the contents which show the host computer 1 to 
the status data and CRT5 of the received printer 2 are shown judge that it differs — a printer 2 — 
printing - the contents of the operating-state field of the status data received from the printer 2 
judge whether a printer 2 means operating in either feeding / printing / delivery in order whether 
it is working or waiting (step S204). 

[0037] When the contents of the operating state field express either of the (EJ(s)) during (PR) 
and delivery during (LD) and printing during feeding, the contents of the status acquisition 
spacing record section in RAM7 of a host computer 1 are changed into the value (for example, 
0.5 seconds) of the set point 1 of the status acquisition spacing data shown in drawing 5 (step 
S205), and it shifts to step S207. on the other hand, the contents of the operating state field are 
waiting « when (NO) is expressed, the contents of the status acquisition spacing record section 

in.RAM7_of_a_host_computer_Lare.changed into Jhe_value_(for example, 2.0 seconds) of the set 

point'2'ofthe~status acquisition"spacing"data shown in" drawing 5 ~(step S206), and it shifts to step 
S207. ^ ^ 

[0038] In addition, the field shown in drawing 5 is beforehand stored in the work-piece memory 
of RAM7. 

[0039] Here, the value of the set point 1 of drawing 5 is set up smaller than the value of the set 
point 2, and when a printer 2 is working and the status of a printer 2 changes frequently, 
according to it, a host computer 1 acquires the status information of a printer 2 with a short time 
interval. Moreover, a printer 2 is waiting, and when the case where change of the status is more 
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nearly working is not frequent, it controls not to spoil the performance of a host computer 1 and 
a printer 2 by lengthening the time interval to which a host computer 1 acquires status 
information from a printer 2. 

[0040] After processing of the above-mentioned step S205 or step S206 is completed, a host 
computer 1 displays the contents received from the printer 2 at the above-mentioned step S202 
on CRT5 (step S207). Then, it returns to step SI 03 of above-mentioned drawing 1 . For example, 
if the status which received is printing, the contents shown in drawing 9 will be expressed to 
CRT5 as step S207. Moreover, if the status which received is waiting, the contents shown in 
drawing 10 will be expressed to CRTS as step S207. 

40041-]-As-mentioned-abo a status 

— information-acquisition command_to_the.printer_2_byjwhich_the_host_computer 1 was connected to 
the host computer 1 concerned, and status information is received from a printer 2. When 
displaying the contents on CRTS as the operating state and error situation of a printer 2 The time 
interval at the time of a host computer 1 repeating a series of actuation of transmitting a status 
information acquisition command to a printer 2, and receiving the response (polling interval) It is 
based on whether actuation called feeding, printing, and delivery is performed or to be waiting 
by the printer 2. If the printer 2 is waiting, in order to set it as the short time interval set up 
beforehand if the printer 2 is working, and to set it as the long time interval set up beforehand, 
When a printer 2 is working and the status changes frequently It becomes possible to update a 
status display with a short time interval according to it, and a printer 2 is waiting. When there is 
comparatively little change of the status It becomes possible to control to become possible to 
make small the frequency which updates a status display, consequently not to spoil the 
performance of a host computer 1 and a printer 2. 

[0042] (2) With the gestalt of implementation of the gestalt above 1st of the 2nd operation, a host 
computer 1 transmits a status information acquisition command to a printer 2. Although the 
printer 2 is performing feeding, printing, and control changed on the basis of whether actuation 
called delivery in the time interval which repeats a series of actuation of receiving the status 
information which is the response of the printer 2 to this from a printer 2 is performed The 
gestalt of operation of **** 2 in addition, when an error occurs by the printer 2 A host computer 
1 transmits a status information acquisition command to a printer 2, and the time interval which 
repeats a series of actuation of receiving the status information which is the response is set up 
shorter than the case where the error has not occurred. A user enables it to cope with the error of 
a printer 2 promptly by updating the status display on CRTS with a short time interval. 
[0043] The system configuration concerning the gestalt of the 2nd operation is the same as the 
system configuration concerning the gestalt of implementation of the above 1st, and the point in 
which the gestalt of the 2nd operation carries out difference to the gestalt of implementation of 
the above 1st is a point performed as the flow chart of drawing 6 shows the status display 
-processing shown-in.the flow-chart-of-above-mentioned drawing 2 as step SI 05. 
"[0044] Ir Tdfawing 6 ", CPU6 "of afhost computer 1 transmits the status information acquisition 
command which a printer 2 supports to a printer 2 so that it may investigate the operating state 
and error situation of a printer 2 (step S301). Next, CPU6 of a host computer 1 receives and 
reads the status information transmitted from the printer 2 (step S302). As shown in above- 
mentioned drawing 4 , the information on the operating state and error situation of a printer 2 is 
included in the status information concerned, and this value is used henceforth. 
[0045] It judges whether CPU6 of a host computer 1 is changing from the stage data in which the 
condition of a printer 2 that the status data which are RAM7, and which were received from the 
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printer 2 at the above-mentioned step S302 when work-piece memory storing was carried out 
show status data on CRTS of the current host computer 1 at the above-mentioned step S3 02 is 
shown (step S303). The judgment concerned is performed in order not to process modification of 
future status displays etc., when there is no change in the status. 

[0046] In addition, it judges whether the status data in which the condition of the printer 2 
currently displayed on CRT5 is shown are stored in the work-piece memory of RAM7, compared 
this status data with the received status data at step S303, and changed. 
[0047] The contents of the error situation field of the status data received from the printer 2 so 
that CPU6 of a host computer 1 may get to know whether a printer 2 is an error situation judge 
— the-numeric value-showing-the -error-having occuixed,-orthe_numeric-value-showing the error 

havjngJiot-0£Guixe^ field of 

status data express the error of a printer 2 First, the current time of a non-illustrated timer is set 
as the error generating time-of-day storage region established in RAM7 of a host computer 1 
(step S305). For example, while setting to the field of the set point 1 of the status acquisition 
spacing data which chose the first train of a status acquisition spacing table as shown in drawing 
7 , and showed the contents of the first line to above-mentioned drawing 5 The contents of the 
second line are set to the field of the set point 2 of status acquisition spacing data (step S306), 
and it shifts to step S309. 

[0048] On the other hand, when it is judged that the contents of the error situation field of status 
data do not express the error of a printer 2, CPU6 of a host computer 1 First, the storage value 
and current time of the error generating time-of-day storage region prepared at step S305 are 
compared. It judges whether the convention time amount (for example, 10 seconds) memorized 
in the convention time amount storage region established in RAM7 of a host computer 1 from 
the time of day set as the error generating time-of-day storage region has passed (step S307). 
When it is judged that convention time amount has already passed, the second train of the status 
acquisition spacing table shown in above-mentioned drawing 7 is chosen, and while setting to 
the field of the set point 1 of the status acquisition spacing data which showed the contents of the 
first line to above-mentioned drawing 5 , the contents of the second line are set to the field of the 
set point 2 of status acquisition spacing data (step S306), and it shifts to step S309. When it is 
judged that convention time amount has not passed yet, it shifts to the direct step S309. 
[0049] In addition, when the error has not occurred once, CPU6 judges whether convention time 
amount has passed since the start time of a printer status-display program at step S307. 
[0050] Here, the status acquisition spacing table of above-mentioned drawing 7 is a field which 
remembers status acquisition spacing in each case of being waiting that a printer 2 is working 
about each when the case where are in the status acquisition spacing table storage region 
established in RAM7 of a host computer 1 , and the error has occurred by the printer 2, and the 
error have not occurred. As status acquisition spacing memorized by the status acquisition 

spacing_tableJwas_sho^jn4n^ T2 (for example, 1.0 

se~conds)7T3^ Tl shall be 
smaller than T2, T3 shall be smaller than T four, Tl shall be smaller than T3, and T2 shall be 
beforehand set up so that it may become small rather than T four. 

[0051] After processing of the above-mentioned step S306, step S308, or step S307 is completed, 
a host computer 1 judges whether with reference to the operating state field of the status data of 
the printer 2 concerned received from the printer 2, the printer 2 is operating in feeding, printing, 
or delivery at the above-mentioned step S302, or it is standing by (step S309). 
[0052] When it is judged that a printer 2 is working, the contents of the status acquisition spacing 
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record section in RAM7 of a host computer 1 are changed into the value of the set point 1 of 
status acquisition spacing data (step S3 10), and it shifts to step S3 12. On the other hand, when it 
is judged that a printer 2 is waiting, the contents of the status acquisition spacing record section 
in RAM7 of a host computer 1 are changed into the value of the set point 2 of status acquisition 
spacing data (step S31 1), and it shifts to step S3 12. 

[0053] That is, when the time interval which performs processing for updating a status display 
rather than the case where the error has not occurred when the error has occurred by the printer 2 
becomes short and the printer 2 is performing feeding, printing, and actuation of delivery, the 
time interval which performs processing for updating a status display rather than the case where 

. JLt Js. not.op.erating_wilLbecome_short 

[0054] After processing of the above-mentione d ste p S3 10 or step S31 1 is completed, a, host 

computer 1 displays the contents received from the printer 2 at the above-mentioned step S302 
oh CRTS of a host computer 1 (step S3 12), and returns to step SI 03 of above-mentioned drawing 
I after that. For example, if the status which received is jam occurring, the contents shown in 
drawing 1 1 will be displayed on CRT5 by S3 12. 

[0055] As mentioned above, when it is judged according to the gestalt of the 2nd operation that 
the error has generated a host computer 1 to the printer 2 while it judges whether the error has 
occurred to the printer 2 In order to set up shorter than the case where the error has not occurred 
the time interval at the time of repeating a series of actuation of transmitting a status information 
acquisition command to a printer 2, and receiving the response (polling interval), At the time of 
error generating of a printer 2, time amount which updates a status display can be shortened and 
a user can cope with the error of a printer 2 now promptly. For example, in jam generating, 
according to the contents of a display of drawing 1 1 , a user can cope with it promptly at an 
error. Moreover, also when an error recurs immediately after an error situation is canceled 
temporarily, without a user performing right management to an error, in order to continue 
shortening the time interval which acquires status information until fixed time amount passes 
since the time of error generating even when the error of a printer 2 is canceled, it can urge 
performing a status display promptly and coping with a user at an error. 
[0056] In addition, even if it applies this invention to the system which consists of two or more 
devices, it may be applied to the equipment which consists of one device. Moreover, it cannot be 
overemphasized that this invention can be applied also when attained by supplying a program to 
a system or equipment. In this case, that system or equipment becomes possible [ enjoying the 
effectiveness of this invention ] by reading the storage which stored the program expressed by 
the software for attaining this invention to this system or equipment. 

[0057] Next, a storage like a hard disk 8 used with the information processor of this operation 
gestalt is explained using drawing 12 , for example. 

[0058] Drawing 12 is the memory map of the storage which memorized the printer status-display 
program (status monitor ) in each o peration gestalt of this invention. 

—[0059] What is necessary-is to be used with the information-processor whichxontrols a printer 
through a bidirectional interface, and just to store the program code of a "recognition module" 
and a "control module" in a storage at least, as shown in the storage which stores the control 
program which controls the time interval which transmits the demand command of status data to 
a printer at drawing 12 according to the status of said printer. 

[0060] Here, a "recognition module" is a program module for recognizing the status of a printer 
based on the status data acquired from the printer. 

[0061] Moreover, a "control module" is a program module for controlling the time interval 
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which transmits the demand command of status data to a printer according to the status of the 
printer recognized by the recognition module. 

[0062] In addition, as a storage, a removable floppy disk, an optical disk, a magneto-optic disk, 
CD-ROM, a non-volatile memory card, etc. can be used for the information processor of body of 
host computer 3 grade other than the hard disk 8 of this operation gestalt. 



DESCRIPTION OF DRAWINGS 



""[Brief Description of tHe~DrawTrigs] — ~" 

^Drawinjnii ri^tK^ of T^stenTwhich consists of the host 

computer and printer concerning the gestalt of the 1st and operation of the 2nd of this invention. 

[Drawing 21 It is the flow chart which shows the processing actuation concerning the gestalt of 

the 1 st and the 2nd operation. 

[Drawing 3] It is the flow chart which shows processing actuation of the status display 
processing concerning the gestalt of the 1st operation. 

[Drawing 41 It is the explanatory view showing the data format of the printer status data 
concerning the gestalt of the 1st and the 2nd operation. 

[Drawing 51 It is the explanatory view showing the data format of the status acquisition spacing 
data concerning the gestalt of the 1st and the 2nd operation. 

[Drawing 6] It is the flow chart which shows processing actuation of the status display 
processing concerning the gestalt of the 2nd operation. 

[Drawing 7) It is the explanatory view showing the data format of the status acquisition spacing 
table concerning the gestalt of the 2nd operation. 

[Drawi ng 81 It is the external view of the printer engine of the printer concerning the gestalt of 
the 1 st and operation of the 2nd of this invention. 

[Drawing 91 It is drawing showing the contents of a status display under printer printing 

concerning the gestalt of the 1st and operation of the 2nd of this invention. 

[Drawing 101 It is drawing showing the contents of a status display under printer standby 

concerning the gestalt of the 1 st and operation of the 2nd of this invention. 

[Drawing 1 1 1 It is drawing showing the contents of a status display under printer jam generating 

concerning the gestalt of operation of the 2nd of this invention. 

[Drawing 121 It is the memory map of the storage which memorized the printer status-display 
program concerning the gestalt of the 1st and operation of the 2nd of this invention. 
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[Procedure revision] 

[Filing Date] July 4, Heisei 14 (2002. 7.4) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] They are data or the information processor which can transmit and receive a command 
between printers through a bidirectional interface, 

A recognition means to recognize the status of said printer based on the status data acquired from 
said printer, 

The information processor characterized by having the control means which controls the time 
interval which transmits the demand command which requires said status data to said printer 
according to the status recognized with said recognition means. 

[Claim 2] Said control means is an information processor according to claim 1 characterized by 

shortening said time interval when said status data show under actuation. 

[Claim 3] Said control means is claim 1 characterized by lengthening said time interval when 

said status data show under standby, or an information processor given in 2. 

[Claim 4] Said control means is an information processor according to claim 1 to 3 characterized 

by shortening said time interval when said status data show an error. 

[Claim 5] It is the printer control approach which controls a printer through a bidirectional 

interface, 

The recognition step which recognizes the status of said printer based on the status data acquired 
from said printer, 

The printer control approach characterized by having the control step which controls the time 
interval which transmit s the d emand command which r equires said status data to sa id printer 
according to the status recognized at said recognition step. 

[Claim 6] The printer control approach according to claim 5 characterized by shortening said 

time interval at said control step when said status data show under actuation. 

[Claim 7] Claim 5 characterized by lengthening said time interval at said control step when said 

status data show under TA standby, or the printer control approach given in 6. 

[Claim 8] The printer control approach according to claim 5 to 7 characterized by shortening said 

time interval at said control step when said status data show an error. 

[Claim 9] The printer control approach according to claim 5 to 8 characterized by shortening said 
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time interval most at said control step when said said status data show under an error and 
actuation. 

[Claim 10] The printer control approach according to claim 5 to 9 characterized by lengthening 
said time interval most at said control step when said status data show under normal and standby. 
[Claim 1 1] The transmitting step which transmits a demand command in the first half according 
to the time interval controlled by said control step, 

The printer control approach according to claim 5 to 10 characterized by having the receiving 
step which receives said status data. 

[Claim 12] The printer control approach according to claim 5 to 1 1 characterized by having the 
_display_step which displays the status of said printer based on said status data. 
_[Claim 1 3] Wh en s aid status d ata show an error , it has th e settin g step which sets current time as 

an error generating time-of-day storage region, 

Said control step is the printer control approach according to claim 1 to 12 characterized by 

controlling said time interval according to the status recognized at said recognition step when 

convention time amount has passed since said current time when said status data do not show the 

error at and were set as said error generating time-of-day storage region. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0008 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0008] 

[Means for Solving the Problem] The information processor which applies to this invention in 
order to solve the above-mentioned technical problem is data or the information processor which 
transmits and receives a command between printers, and is characterized through a bidirectional 
interface by to have the control means which controls the time interval which transmits the 
demand command which requires said status data to said printer according to the status which 
has recognized with a recognition means recognize the status of said printer based on the status 
data acquired from said printer, and said recognition means. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0009 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0009] Moreover, the printer control approach concerning this invention is the printer control 
approach which controls a printer through a bidirectional interface, and is characterized by to 
have the control step which controls the time interval which transmits the demand command 
jwhLchxe.quires said status data to said printer according to the status which has recognized at the 
recognition step which recognizes the status of said printer based on the status data acquired 
from said printer, and said recognition step. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0010 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0010] Furthermore, at the control step in the printer control approach concerning this invention, 
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when said status data show under actuation, said time interval is shortened, or when said status 
data show under TA standby, said time interval is lengthened, or when said status data show an 
error, said time interval is shortened, or when said status data of said show under an error and 
actuation, it is characterized by to shorten said time interval most. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0064 
[Method of Amendment] Modification 
[Proposed Amendment] 
— [0064]-Time difference as explained above, after the condition of a printer changes by 
controlling the time interval which transmits the demand command which requires status data to 
a printer according to the status which has recognized and recognized the status of a printer 
based on the status data acquired from the printer according to this invention until the status 
information of a printer is displayed on an information processor can be lessened. 
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Abstract 



In a host computer which controls a peripheral device such as a 
printer, information is recognized which indicates a status of 
the peripheral device and a suitable time interval is selected 
to transmit on an interrogation command to demand the status of 
the peripheral device to the peripheral device. The time interval 
is selected based on the status of the peripheral device, and may 
be selected from among several time intervals set up in advance, 
for example, in a table. 
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[0055] As described above, according to the second 
implementation mode, the host computer 1 judges whether an error 
occurs in the printer 2 or not, and in case that it judged that 
the error occurs in the printer 2, a time interval (polling time 
interval ) on the occasion of repeating a series of such operations 
that it transmits a status information obtaining command to the 
printer 2, and receives its response is set up to be shorter 
than in such a case that an error does not occur, and therefore, 
time for updating status display at the time of error occurrence 
of the printer 2 is shortened, and a user can quickly deal with 
an error of the printer 2 . For example, in case of jamoccurrence, 
in accordance with a display content of Fig. 11, a user can deal 
with the error quickly. Also, even in case that the error of 
the printer 2 was eliminated, a time interval for obtaining status 
information is continuously shortened until a give length of 
time passes over from the error occurrence time, and therefore, 
even in case that a user does not deal with the error correctly, 
and after an error status was eliminated temporarily, and the 
error occurs again short time later, it is possible to urge a 
user to deal with the error by carrying out status display quickly . 
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6 ^ y > ^ OttR t o IB »c W BB**5» ±1" 6 fc ^ 5 H« 

[0 0 0 6] »3tUfc*imi*rEHi1-^<<, 
h^yt'a-^^y ^#fc:»LTttfcW«*K*1-5 
*PiBIBBI*^ft«<»*Lfc»*lttt, yy :/*OTPJM 

#> x ^h^yfa-^, ry £fcfc»*#s^fc 
-tbQs ^y^*o*iBflr*tr«Bi-e*5t#^ ^y 

^6^y ^^Kttm»«*r**i-6=^VKtria«-rs 
ifat^B#pj3M«:e«-C#6^*tc, ^xh^ytV- 

^*ff-t-5fcii)0*J«l^o^7A*EttLfcEl*«*«r 
[0 0 0 8 ] 

E:/y ^^^^^#Lfc^x-^^x-^iwS^v>rta 

E7"y ^^T^^^BBI-SBB^a*, «SrE» 
5tt^ST-ffiSttLfcflftE:/y >^^^x-^^(^CT, 
WE^7 l -^^9 f -^wS* = ^^K*:l»E7 p y 

[0 0 0 9] ±Ei»^J«1-5fc«)tc, 

y^«w*«fett, ^^v^^ai-^sr^tr^y 
>^«:*y<Bii-s««*DfS««i^Jt5^y ^^«»*ife 

atrEBKxa-CBBIUfeStrE^y ^(0^7-^ 

^ly&t-c* ffiE*^-**7*-*©B*3^>Kfcffi 

[0 0 10] ±E@W**fc-r«&fc«>l^ *KX9J0E 
t6»*tt. ^*[R)-f V^7*-^Sr^LT^y y^«:*0 

warn ««i3s»«T«ffl * ft* *o«^p ^7 ^£Eit 

lfcE»«*-C*ot, IWE^y^#*»6«i#Lfc^T 
-^^7-^l:S^>TiE^!l 
BI^BBIflOBB*^*— /J'i:, WEBl^ya- 
/I'-eBBSLfcWE^y v^o^r-^^lif&CT, flffE 
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1- 5 * m m kr £ ftow-r a wjwxso ^ * - * t * 

[OOll] 

[0012] ( r)-JBi <7}^Gfetf)ff2fig ; 

:/y s9 2 ird»fe*BS«*$*iT^-5 0 -«rE*^-h 

^^3^^-^**3(1, CPU6h RAM 7 t > 
^-Kf-f^^8h ^-Kf-f^^ (HDD) .2^ h 
P-79h f-.^ABAa^ 1 0 ts ROM 

1 1 t. K=»^ 1 2 CRT^yh 
,.d-7 1 3.fc-*r«*.XV>« <i .fflffi:/yv*2fi, 

7*-£Afcfctf>=»y 1 4.t v ;C.PUl .^o. 

*y i 8h H8i^-r«*^y y^^^i 9^ 

[0 0 13] H8 Jir/y 1 9 ©SUMttM" 

Kmmx-h*):. mx-ft-nst h^y 

[0014] BHw*3t*t\ WZW)^-? 5013 (DlE$i{n) 
eJ-iiibLTIEWl^eiS^TS 0 1 1, 5 0 0 9^1 
T0i|£t6!J- K.** y. ^— 5 0 0 5(7^1^f5 0 0 4 

t .L,- W K 5 0 0 3*^ LT^PP a , b*[Rj 
t-a«»»S^5o- wO^rir y s/^HCiai, -fy^* 

^v?*rx-h*- hy yv^l J C*s»*SixTt^. 5 0 

^7 , 77V5 0 0 Olr^LTWJE^o 
[0 0 15] 5 0 0 7, 5 0 0 8(1:7* h*^7^ * 
y 0 0 6<^r<£}$T^#£E&#l§SL 

Tx : mm*-* 5 0 13 0[hH5*|pJ«I 9 jft^Srff 5 
&(0*-i*2KS^>3 L"C«IB1"5. 50 1 

6 lllE^:y K<E>£®£*ir jx^i~5^.ir jy-T'ftWS 0 

2 2fr»»^~6»Wr 5 0.1 5liro^r-r jx^rtSrRSI 
."f-61»5l*a"C; ^F-iry^rtBBP 5 0 2 3*^LTIEft 

K©»5l@a«:(T5, ! .5 0 l 7(1* y-^v^u 
- KT\ «Mt 5 0 1 9 IC X 9 fc»tt PltB i 4 

5c ; .5 0 1 8 ±E* y-^Vi/^V- 

K 5 0 1 7 , 5 0 1 9 SrX 3* 5 0 1 2 fl»5l 

§t5*A5 0 2 0©»(!ll:(*cT»lllU IE«J*-* 
5 0 1 Zfrb<omtoft#*??tt9t*A.*W£taO& 

[0 0 16] Ztib(D**v¥>?, t\)--is? t gg 



(4) 2 5 1 3 5 6 

6 

t#lcy- Kx* y 0 0 5 0<tffllwJ:o-C-tn5> 

<^ WJCffilBT-0ra<o«i31*sff 5 <£ 5 * fix t * 5 

[0017)01 m*i-**spo»fiJt«:»*-r S i . >x 

^-Kf^^8^7'l)y^W7 > D^7A (:/y 
y^K7^^) Sr^L"C^y^2-iS*7 f -^«rffi* 
K7^^^8tot-:i/-f^y^> 
(os) i:S^^r^!iy^^ii^D^7^ 

C*^-* 4r^LT^y^2<Dtt«««t 
CRT3yhn-7l 3^LTCRT5i:t^m 

[oo. i s] -ft*3 v -.^y yy y* 2 

^-r^-^-^^sfcfeco^y K^'^^y 

20 2^^-^ffia*m»*i£Sfcfc0^y '< 

[0019] ^-#-K 3 tt... x.T*3»3, 
r-^^A^-r6fcfe^^OT^6 0 CRT 5.11, «*. 

3M£-efc«fct\ CPU6I1- ^n^7^l:l^* 
^hnyt 5 a-^^3(7)W^^ RAM 7 (1, Kg 

. B#»#5i^tt^au>^y'Tfe!3, t^^ytw 
lrtftX'ttffi-s^To^o^^AdSp- K^^fct). 

30 ^D^7^^>itJf^4>l-l7^^^^y i: LTft^$n-5c 

y >*tim7v?7± w >f K9>f^) , 

^/o^7A.(77-^^) ^<^*«^n 

9(1. K^^^^ 8il^^/cf-^^yo^7 

[0 0 2 0] 7-^Affi^yhD-7 1 0(1. 
^7="— ^3i{f^y^7ai-X (^ll^(l> IEEE 128 
40 4ffi^'tyhD^^7x-^) icj:o-c^y> 
*2i»tt*jh,T*3!K ^yy#2t^K|-Cft»-t-5=i 

# d ^ ? a T-±tf S ttfc /yy^ MWB a^K 

^r-^^r^y y^ 2{IJ^iSLfc!9 N .ii?^7 P y >^ 2 

@^rtS»^^y^"-^pwiw«^i-^ 0 romi id. 

50 t67 P P^7AROMM7-^«»t57-^RO 
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M<Dtk\z % CRT5±l^«-a«f««r»*i-6l»liffit^ 

#-T5o CRT^yhP-7l3lt x-f *:/i/-f/8o 
C R T 5 ^©»fl%*r«HIH- 6o 

[ 0-d 2 1 ] ;/y 2Ji x *x h^yt'a-^ 1 frt> 
11 7*y 2K*rLT** h = 1^66% 

PU15I1 7 p y^*ftO*J«*fT5..7'D^7AR 

OM16I1, Myt'a-^ 1 ri^gff Lfc-f 
^f-^^/yy^xyi/yi 9T-fE^£it-£-ii£>:/ 

[0 0 2 2] ft;fc\ hayt'a- * 1 j&ifc'*— i/ffi 

[0^0 2 3] 7l/-A^^D 1 7 11 /D^y^ROM 

fcSM'MiSft Lfc'f > -v>t^* 6 ^ * y Tfc 

7 km* Lfc-r * &m&mm±\zMZ-tf% ? 

[0 0 2 4] JEIC ±ffi«^4r*i-6^y 2 11 S 
M^yhW-FUist), ^^yK« 

^5x7-3-^7-^7^.-75,^11 «;ltf:B 

[0 0 2 5] #l^H«o*<B-e«:. hnyt-a- 
* 1 n*? ^-7 10(1 yy>^ 2lr 



(5) 4#B8¥9- 2 5 1 3 5 6 
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^>yy 2^«ffii^isi:-c^r-^^i»«aEt»='^> 

[0 0 2 6] 0 2O7P-f--y - hC^U V 

10 0 2 7] Sf> CPU'6tt<h* h=i>fcr»-* 1*5 
^y 2KttLT*^-**tt«Sf#3^vK£te& 
1-5"»MBBIII©»JllHi*rflf!|*.tf, 1. o»l:ibtU * 

s i o i) 0 cpu6ii** Myta^i^ 

CRT51I:, *^-**«*««SrR£1-* (^7 5/ 
:/si0 2) . la^H 
l oi^^i-j: 9ir^y 2oBf^««at/i7-tt» 

[0 0 2 8] CPU6tt*IJffl#dS^y^^«JB* 

TyT'SlOS) , yo^7^J^Ul^^ 
20 *WrLfc»frfl ^D^7^$r^T*t-5o 

7AO»T«:5i*LT^4^i2HIWrLfc»&ttv CPU 
6iiBfrEU^y y^2i:^u^7-^^|a-7y K£ 

*:*IJSL U7^7'S104) , £fflLfc£W»rLfc» 

5) , ^777Si o 3^xT(o^m^m^mi- c 
ifiJ[H):/y >^ 2l:^ix^7-^^#37y KSrteiS 

»frf4, ^7^7'S 1 0 3&T^&3I£t*0>I1V 
[0 0 2 9] WU^^iI^P^7^ 

lis ^7^7^S 1 0 4 T'7'o^7^»^±f2^ 
(180 * J ft»LfcMW»*««1-S. 

[0030] ±&<d±5\^ xmmnMm^&ztitnto! 

lSlrt«)CPU6|i, X7^S10 1M^77/ 
40 T^fc5tt% ^7j//S10 3^^7^7'S10 
[00 3 1] ±«EB2lC^Ty^S 105tU 

[0 0 3 2] 3fc-f, ^^h3yta-^l(DCPU6lj: 

y 2o^tk- hf z*?-**$wm^>Y* 

■7V 2-eiS-f5 (^77^S201) o * 

^ F^yta-;? i ocpu6ii^y >*2frbfcm$ 

50 ixfe^^-^^fflfftSrSftLTK^atf (^7J/7'S2 
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0 2) „ *;M«R»wtt. 04lI^Lfc*D<7' 

[0 0 3 3] ft, g]4^K)^fi^7^-^Klrii x 
ilftt (LD) , WJ* (PR) p Wtt* (EJ) . m 

* (no) <75 4«aoBi^«ffitai-2/w 

^6. «^.tf," «**L©»frrttl 0 0 Os&v i^ir'ASS 

[0 0 3 4l.#Xh3^ta-# ltf>CPU6l*±IE* 
fy/S 2 0 2t^7 1 -^^7-^^IItXRAM7 
©!7-^X*y^*Wft'*'*i. _bfE*TS/:/S.2.0 2 -C 

^y.v* 2a*fc£«b-fc*^-**^-*#S£** ^ 

£ ^ — V^-ffrh Uit L T 6 

,-^.10CRT5li:**U^y 2<D«ffi4r 

[0 0 3 5] /^; cRT5ll:f^Ut^^y^ 

y*y U:*IASivC*J!K ^fl)*^-**^-* ^ifl 
fc*^-**^--**:^*^*:^ 2 0 3tit^tT^ 
ftbfe^5^«r*J»ri-S; • ........ 

[0 0 3 6] h^^ea-^ lliglELt^y 
2<D*<r^f *7*— ? t CRT 5 \Z.9t7FLX 

y 2 a* WJBB^^fc**^***^*)^***:*!^^ 

<p ^Ttt *>o fbf£ i X t ^ w t t X ^ 
*r«3£"t*5 (7f^S 2 0 4) e 
[0 0 3 7] »f^tt!B7^-/bK^rt*^*e»* (L 
D) , BUM* (PR) , »«* (EJ) GHvf 
L"C^£«£tt. ^^yk^-^l^RAM7^ 

-^^ftHBHf-^^RSttl^t 0. 5 

») teSCJEL (^ry^S 2 0 5) % ^f^S2.0 7 

(NO) «r»LT^*»£tiU ^hay^l© 
RAM7rt^^-^^»»BBIHE«flB«ortS4rv EI 
5t^i-^7 t -^^a»PaW^-^^IS:*tt2©«t (« 
*tf2. OS?) ir^JEU Ufs/yS 20 6) , ^rj/ 



(6) #&B¥9- 2 5 1 3 5 6 
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[0 0 3 8] 4*5. H5lw35%-t-7->f— /UKfl, RAM 7 
[0 0 3 9] ::.T\ H5WK^ill«7)ttttfi^ffl2«7> 

\z£ttX* x h a y e =l - * 1 ^PflBBBB-C^ y 
20^r-^^ttf««:Bi»1-6J:9t-4oT'^6. 
~^tzT7 V^^ttWSW x* t-** (omi&fhtiF * 
.io h^vt^-^ i# 

^y ^2^e>^x-^^««t*»r^l*PtflBBIH«:* 

[0 0 4 0] lEXf^7'S 2 0 5tfctt^77^S2 

^T^^S 2 0 2T*yy V* 2^6£fiLfcl*l£&CR 
T5ll:t^t6 (77 5/7'.S 2 0 7) e w<7>&, ±|E 
B1^7:^S10 3^R5 Q -Mtf, gflbfc*^ 

x&fiim'pxhtiifm 9i^t^^^77/s 2 

20 0 7T'CRT5l:i^f§ o 5llUf:^7-^^ 
T*CRT5l:^t6 c ■ ■ , . 

[oo4i] ±&\^ti£o\^ minmmommzxti 

, »Ctt«i**tfcyy 2li»LT^^-^»«8l»=» 
TCRT 5^t6^t^ ;*^ h^^t'a-^ l # 

<DB#raPd3HS <sK-y y^>fy^w<M ^ ^r^2 
»^T-*>^^*:a2P^LT. >^y 2*5Bf^*-e*>n 

tf^R**tufcffii^p»npfliH^tt*us*^, ^y > 

^2ds#»*T-fentf^toR^$tt^i/^PflR3Rli-»: 

#2ds#«*T^^-#^©»bA«Jfc«^4V^»*fc 
y^2^7t-^y^^fimt^M^Wt^^ 

[0 0 4 2] (2) JB:2^jt*©*J8 
-^^m#ffi#3-r^ K«r^y 2 ^UTSiiL^ 

50 ffoTV^S^g^SW^LT^bS-frSiBiafenoT 
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[o j o4 3] %2<nnfc<orm\^fohi'*TJ±mdL\z±. io 

m 2 <a|lffi©»ffia*±K» l <r>%1fc<r>W& tftft1"<5/S 
tt, ±fEll2^^p— f hi-^-r y^S 1 0 5 d: t 

[0 0 4 4 ] 0 6 d&^T. haVtfa- # 1 <DC 

PU 6 tt:/ V^* 2 <0ibflM*lft i: .ai^-tttti: fcP^S 

-^Kfc^y ^*2^|53H-5 (7f^S3'0 1) e 

^7 h^yt'a-^ i wcpueii^y y^ 20 

7^S 3 0 2) . ^f£*x-**if^te> ±IBH4IC 

[0 ( 0 4 5] h^.fc'^-* 1 ^CPU6te±iE* 

7S/^S 3 0 2t^f-^77-^?rRAM70!7-^ 

^^yft^tsi, ±E7ry7 t s 3 0 2t7 t yy^2 

1 OCRT51i:^Ut^/!J 2<0#flg£ 

[0 0 4 6] ft*3* CRT 5lr^^LTl>6^y 2 
t^^ffi^^i-^X— *X7 — *I2RAM7<0!7 — 
JM£*Mft$*tT*3!K £<&:*7-*X7*-*i:£«Lfc 
*x-**7~^ t&^^ys 3 0 3T-tb«bTSEft 

[0 0 4 7] ** h =1 Vt°^L — ^ 1 ^)CPU6!i/y V 

-!W8±LTWJ^£ t4:*1-»tt^«:2NJ*-r5 0*7 
^^S 3 0 4) o *7 — ^t*— ^fl)*?— — 

ftSSSrKSL Uf^S 3 0 5) , 0 7 IC^?" 



WW9-2 5 l 3 5 6 
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2<T>V 4-i\>Y\L*y h t (77^7^8 3 0 6) , *7 
y:/S 3 0 9-^tTi-^> 0 

[0 0 4 8] ftfe^, KOCPU6I1 
^7-^7-^17^87^-^ K^rt^^^y 

1\ ^7^S 3 0 5-CK»tfc^7-3B4l**JE»fB« 
«*lCKSSttfc#fl3&»6*X h ayfa-^ 1 (DRA 

M7ic»»tfe^««i*raffiit««iriE«*^asi* 

(^7^S 3 0 7) , RJcjaSBtBOdSftigUTt^t 

5 ic^ 1^7-^7 **§rawi7 - * ^^^ii \(oy^ 

(^7y7'S 3 0 6) s ^7y/S 3 0 9^frfSo? 
* fc # S£B*Pfl#SiB V Mfcl* ^ ^J^f Lfc»*tt. life 
^75/7*5 3 0 9^»fTi-5. 

[0 0 4 9] fc*5, -«t>ai7-*5»*Lr^«^«^ 
IZtt, 77^7'S 3 0 7T*CPU6li; 7^y^WI 
^7i*OBB*ftWF*fl*>fca^P<B*5ft3a LfcuMStt* 

[0 0 5 0] ::t\ ±ieH7 o*7-^*ix^R3R§7 

-y/Hl, **hr3^t r rx-^i ORAM7l^|S:*tbfL 
fcX7-^XftftHH7-y/UfElt«*ir*>?>. 7y> 
^'2T-3:7-*S|S±LTt^S'&t3i7-^»*UT^ 
/^^^^ilfixCo^T^ /yy^2*t^ 
*+0^ix^ix0^0X7^^x»»paH«:SE«i-6 
«#T-*>6v Xr-^x»»Pp1H7 l --^^ffitt*ixfc 
X7-^xHi#BgiHS:Bl7^Lfc*o< T l "■(Wx.tf, 
0. 5fM , T2 1. OfM , T3 («*. 

tf. 1. Om , T4 2. 0#).*1-S*, 

T1I1T2 J:0t>'h£<, T3l*T4«J;!9<b'h£<> T 
1 liT 3 J: 9 fc/J>£ < , x_2j*T 4 <t 9 t>^$ < ^5<t 

[00 5 1] ilE^T^^S 3 0 6^fcli*r 3 
0 8t^7j/7 p S 3 0 KD&MiimTi-Zbs *X 
h=»^f^L-^ l«t±SEXxs/yS 3 0 2T-yy^2 

^bSmtfd^K7'y y^2^7-^7-^« 

Sd^*J^i-5 (X77/S 3 0 9) , 
[0 0 5 2] ^y V# 2 fc«KUfc«* 
# x h=»yta-^ 1 WRAM7rt077-^^l 

»PflHIEft««Ort«*r, ^r-* *W&Tm7r~f> <D 
K^tt 1 Ott^SEJE U Ur^S3 10) . ^7^7^ 
S 3 1 2-»tfr* 0 fe^^ ^y y# 2d5#«*X*>5 
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1) x 7fy^S3 12^»fTt$, 
[0 0 5 3] .Whs 7V yf2"ei7-Wtlt^5 

&^&3E*1-*fcfc^S£fr 5 B*BPiBI«a s *I < * 5 * 

[0 0 5 4] ilE^S'^S-S 1 0*fctt7fy^s'3 
1 l©«*W»T.i"*i:» h = vtr a-* 1 -«t±IB 
■x?y?s 3 o 2*i&a«Lfert*^ * 

^ hayfa-^ 1^CRT51IC**L (^f y^S 
3 12)\.WH, ±IE® 1 OXTv^S 10 S^M 

■ tfH 1 l.fcj5*1-rt**:S 3 1 2tCRT5C:I^t^ 

rtoo 5 5].±aiUfcj:5t^ »2»©jan©*«»ciii 

t>*g<R£-r<5fc«K yy 2<D:t7-$§£NM;:ti;* 
■y-^^a^*:3E*ri-«&*B*r«< U Mffl*d$^y> 
* 2co^7-l-ii^i-^1'SC: X o lift 

So ^Jx.l^ v?^iM^I:il Hi 

7 y ^2^X7- *S»}H $ tltiJS& X t . : : 31 7 — & & 

-5«fWBIH«rfi< U*tt3fcfc, »ffl##*9-fc*tt 
[0 0 5 6]H, 

i/^T^KilELT 1 ^ lo^ttlg^bftSKSIwSffl 

[0 0 5 7] fcfc* **ft^«<0«*«i31««-CfiEffl * 
01 2Srffllr^TlftW"f 

[0 0 5 8] 01 211, **W<0**tt*«l£fcttsV 
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[00 5 9] 3R#|S)>f LT:/y 

**i-S«««ft»i*i, 121 2i:^«tM^ '>ft< t 
10 [0 0 6 0] ^rr% r^gR^^rL— ywj ii N yy^^ 

[oo«6i] £fc, r«HKqec?a-yuj li, B«*^=. 
^t-^^s*3-7> K&^y -v^^ai«i-5#BPig 

[0 0 6 2]-y ( t*3,«fEltttEft:i:.LTtt*****OxN- 
K^-f** 8 h=i Vt 0 au-^^3^^>{f 

«^3l^«(I3SlB,pJt6ft7nytr---7 f ^^^, *^-f* 
20 4\ XSI*^^-^^-, CD-ROMs ^Fff^ii>^y^7 

[006 3] 

y ^^(fi-s^PBPB^^il^Pi-sc: tx\ ^y>^ 
■ * $ ft* 7 y t <DB$BIS4rire# 6 £ * 

30 n,. ^y ^^a^wwtosisiB©^^^— 

fclal&X 1 **. 

[0 0 6 4] ^f-^^^-^y ^*IM£ 

+ *ra*+»&l;:i*, SKi!&«ftBPflH4:ffi<1-*^^ 

x% m « ic»k-r zxT-fixttttxm^mK bph 

[0 0 6 5] ^7-^7-^^!)^^ 

SRiS«B»BBHI<:«<i-6Ci:-C, 
It^^b^ft^^x-^^lCfSCT^x-^^^ 

40 [0 0 6 6] ^/c, ^T-^^7-^^7'!) 

Sr^i-S^twd, SRiS«ftnBBBI«:*<i-Sri:-e, 
*Wr*ft-r6^^r^^»::**>*Tfi^«PBB«-C^ 

[0 0 6 7] ^f-^7-^S/!)7^7- 

Xl/yy ^^»f^*«r^*rah&lcii % SK*fi«fPaBR8 
fc^rfttfit^BBPB-C^r-^^a^SrJEjR-C*, 

^ y (Dm ^ - *ca***fc»«-r s zt#x 

50 



(9) 



«HB¥9- 2 5 1 3 5 6 
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[0 0 6 8] XT-fXr-fifrJV V?IE#& 

[ID 2] JBi JtxfM2n&ntoJIZMztozmLtotti& 

[S3] %>\<D^fc<DMm^&z*T-f*m^m<n 

[B5] »ia^JB2^Hftw«lBlr«-6^7 t -^^ft 



16 



10 



[ID6] &2<n&mmm\^&h*T-9*&7F®m<n 

[El 7] K2^3ltt^«ffilc«6^^-^^JiSi«#B8IH7 t 
[0 8] *«M<0JBl»t/»2O|t»<0»lBil«-57 f y 

[0 9 ] .**MojB 1 rx?% 2 <Dnm<D%mt&z>7 ] j 
[01 0] *&W(DniRvm2<Dnm<DMmz&z>y 

[01 1] *|gW^SB2 0Sglfio«<6lc«5^j;^^ 

[Hi 2]: i*$gw<oss 1 -Avm 2 (Dmmmmt&zy 



11] 



[05] 



CPU 



C=3 



7V >*WC$-* 



HDD 
P--5 



7* > > ROM 



& 



12 



3>M>-5 



CRT 3 > fo-f 



13 1 



4 



CPU 



H7 



IB 

W 

19 



2 



1 



[09] 



© 




11 2] 



[04] 



[07] 



Tl 


T3 


T2 


T4 



(10) 
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[02] 



10] 
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